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Abstract
The paper presents a coordinated process through which the situated agents 
are capable of working jointly using knowledge about their skills to interact 
with other similar entities. A good coordination is reached because each si-
tuated agent is able to represent its suitability rates to perform any action in 
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perform only the actions with the highest execution rates. Some experiments 
in a real robotic soccer test-bed are designed to put in practice the proposed 
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tages of the presented work in order to increase the performance of a team 
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agents must obtain knowledge that allows them to be 
aware of what actions can or cannot perform. Agents 
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other agents in order to communicate information rela-
ted to the actions that each can do. Methods for coope-
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agents. A situated agent is presented as a physical and 
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lack of the appropriate reasoning on these knowledge 
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systems often work in dynamic and unpredictable sce-
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zed by distributed control of heterogeneous agents. A 
number of interesting reasons exist to support the coo-
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the cooperation is to maintain maximum utilization of 
multi-agent resources while ensuring job performance 
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How to reach interaction
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the solution to a more complex problem could be more 
successfully performed if multiples autonomous and 
intelligent entities can work together with the same glo-
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agents to know what action they can do by estimating 
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entity with a physical representation and through 
which the system can perform physical changes on the 
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Resumen
Este artículo presenta un proceso de coordinación a través del cual, los agentes 
situados son capaces de trabajar conjuntamente utilizando conocimiento acerca de 
sus capacidades para interactuar con otras entidades similares. Una buena coordi-
nación se puede lograr debido a que cada agente situado es capaz de representar, de 
manera efectiva, sus rangos de efectividad para ejecutar cualquier acción. Además, 
usando la información puede coordinar su trabajo con otros agentes. En este sen-
tido, cada agente situado trata de seleccionar y ejecutar únicamente las acciones 
para las que tiene un alto nivel de efectividad. Algunos experimentos en el esce-
nario de futbol robótico se desarrollaron para poner en práctica el método de coor-
àȱ Çȱ ǯȱ ȱ ȱ ęȱ ¢ȱ ȱ ȱ ¢ȱ
ventajas del trabajo presente para incrementar el rendimiento de un equipo de 
agentes situados cuando ellos deben solucionar tareas complejas en escenarios 
dinámicos, competitivos e impredecibles.
Descriptores: 
Ȋ agentes situados 
Ȋ robots cooperativos móviles 
Ȋ interacción 
Ȋ métodos cooperativos 
Ȋ futbol robótico 
Ȋ tareas complejas
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where  GSA = {SAŗǰȱSAŘǰȱSA3ǰȱǯǯǯȱǰȱSAm}
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lated to its capability to execute any determined action 
with a particular kind of information in a determined 
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details related to the agents’ physical skills and charac-
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therefore based on the combination of the three axes 
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In particular the situated agent’s knowledge base for 
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SAj GSA  KBǻSAj , RXǼȱȱȱȱȱƽ
 
ǽECǻSAj , RXǼȱȱȱȱȱPKǻSAj , RXǼȱȱȱȱȱȱTVǻSAj , RXǼȱȱȱǾȱ ǻŘǼ
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match that includes two important aspects used to cal-
culate their suitability rate to all the proposed action. 
These aspects are:
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cution of any determined action.
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aims to calculate critically the suitability of a situated 
agent to execute any role RΆ from all the roles R in a 
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capable of knowing which roles it can do in a suitable and 
reliable way. This fact guarantees an increase in the per-
formance of the team-agent because almost all the time 
each role is performed by a trustworthy situated agent.
Some experiments and results
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Where d max means the maximal distance of a situated 
agent with the proposed roles in a scene SW as it is des-
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lity of introspection I. Introspection parameter is calcu-
lated implementing feed-forward back-propagation 
neural networks.
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cial relationship among agents taking into account both 
the amount of “good” actions which are actions execu-
ted in a suitable way and the amount of “bad” actions 
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general scheme of the robot soccer test-bed used in this 
experimental phase.
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Figure 1. General scheme of the Robot Soccer Test-bed used in 
the experiments
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Figure 2. Results of the first episode: a) 
Scores obtained in each game, b) Ranking 
of the teams
41
Ibarra-Martínez S., Castán-Rocha J.A., Laria-Menchaca J., Guzmán-Obando J. y Castán-Rocha E.
Ingeniería Investigación y Tecnología, volumen XIV (número1), enero-marzo 2013: 37-42 ISSN 1405-7743 FI-UNAM
ȱǰȱȱȱřȱȱȱȂȱ-
formance taking into account the successful number of 
points obtained based on the won and tied games along 
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Figure 3. Performance comparison between the agents-teams
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small but not less important for the aims of this re-
search. 
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Final remarks
In this paper it is possible to argue how situated agents 
that use information about their rates of actions are ca-
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cessful decisions in the experiments are related to the 
ratio between the number of successful tasks perfor-
med by the situated agent and the total number of ac-
ȱȱ¢ȱȱȱǯȱȱȱǰȱ
ȱȱȱȱę¢ȱȱȱȱ
successful actions if they are able to base its decisions 
on their situation considering the three proposed para-
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The data from the experiments discloses that the im-
plementation of the three parameters of the decision 
axes combined within the agents’ decision-making 
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the remaining cases show interesting results but not an 
optimal strategy for the present domains at all. This fact 
illustrates that the choice of a strategy that includes 
knowledge in the agents’ decision-making structure is 
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mance of complex problems in dynamic and cooperati-
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This is a complicated process because the number of 
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the proposed actions to generate its knowledge base. In 
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because the agents are capable of knowing if they can 
perform the proposed action.
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